The a.c. behaviour of Nb-50% Ti can be described in terms of the quasi-static Critical State Model. The critical current density je as a function of position and magnetic induction as well as the B,,(B,) and B&B,) relations which describe the surface screening currents have been determined experimentally with the help of trapezoidal a.c. fields. The results are in agreement with the calculated induced voltage waveforms presented in part I.
Introduction
The behaviour of type II superconductors is usually described in terms of the Critical State Model (C.S.M.) [l] . In this model two types of supercurrents can be distinguished: bulk currents described in terms of the critical current density jc and surface currents which flow in a very narrow layer at the surface. In the irreversible case the latter may be described by B&3,) and B&3,) in an increasing respectively decreasing external magnetic field B,. A more detailed description of this quasi-static C.S.M. has been given elsewhere [2] [3] [4] . The influence of these parameters on measurable quantities such as induced voltage waveforms and a.c. losses has been studied in a previous paper (part I) PI.
In the literature, various methods have been presented for the experimental determination of the critical current density jc and its dependence on magnetic induction, j,(B), or position, j&) [l] .
With respect to the surface currents, however, only a measure for irreversibility of these currents has been obtained so far by measuring the maximum a.c. field amplitude which does not give rise to flux penetration in the bulk of the sample [6] . In a previous paper 
where B& is the external field value at which flux starts to penetrate the bulk of the sample. As can be seen from (4) this is also the main error in B&B.). The actual value of these errors strongly depends on the properties of the material under consideration.
The validity of the method has been verified by means of numerical model calculations [3] .
Experimental results

Sample description
The experiments have been performed on Nb-50% Ti slab, manufactured from powders by means of electron gun melting in a vacuum of 10-'Torr.
After Surface screening effects play a role only in the low-field region; as will be seen later the field of first penetration is approximately 14 mT. In the C.S.M. the behaviour under quasistatic conditions can .be described in terms of a j,(B, x) relation together with B,,(B,) and B&B,).
For the determination of these three relations, experiments with different a.c. field amplitudes (b,, = 180, 61, 30 and 15 mT) in a large range of static fields (0 5 B0 I 1.6 T) have been performed.
The shape of the induced voltage curves will be discussed in section 3.2. The flux distribution and the j,-values derived from these curves will be presented in section 3.3 and the B&&,) and B&3,) curves in section 3.4. the flux front is not a flat surface and xt has to be than at another position. This leads to a smooth defined as an average value. Near the central transition to the envelope curve. In this region plane where the two flux fronts of the two halves the determination of the flux distribution acof the slab meet, the determination of xt from cording to (2) and (3) breaks down. Analogous E/E, is no longer valid because at one position considerations hold for inhomogeneous surface the two flux fronts meet at a different &-value screening and surface roughness. 
Induced voltage curves
Flux distributions and critical current densities
From the induced voltage curves flux distributations have been determined according to eqs. (2) and (3). Some of these flux distributions are shown in fig. 3 . Only the distribution near the surface has been given; the central area of the slab has been omitted because of the deviations in this region caused by inhomogeneities. In the profiles three different regions can be distinguished.
First of all, at low fields, surface screening currents in a very narrow layer near the surface can be observed. The thickness of this layer cannot be estimated from the measurements. Secondly, near the surface a small layer with a thickness of approximately 3 pm with a relatively high critical current density (jE = 0.8 X 10' A cm-' at B, = 150 mT) can be distinguished. The fact that the thickness of this layer is independent of frequency and magnetic induction shows that the behaviour in this region may indead be attributed to enhanced pinning and not to inhomogeneous surface screening or flux flow. Finally, in the bulk of the sample a constant jC can be observed.
Values of the critical current density in the bulk of the sample have been determined from the gradient of the flux distribution by means of a least-square deviation fit. The results are shown in fig. 4 
B&B,) and B,,(B,) relations
The Cm-r1 
The relations proposed by Ternowskii et al. [13] also do not apply. A model for more realistic relations has been given elsewhere [4, 14] . In this model the deviation of the experimental B&Q relation from eq. (6a) is ascribed to inhomogeneities in the surface screening caused by demagnetization effects due to surface roughness. A similar model for the discrepancy between the experimental B&S,) curve and (6b) does not apply since (6b) does not lead to any demagnetization effects. Therefore, it has to be concluded that relation (6b) does not apply for Nb-50% Ti, even in the ideal case.
Comparison with calculated results
A comparison of the waveform of the induced voltage with the calculated E vs. B, curves (see part I) shows a good qualitative agreement. It can be seen that the overall behaviour is a consequence of the variation of j,(B) but the double peak in the induced voltage is caused by surface screening. As an additional confirmation of the measuring technique, the experimental j,(B 
with jc(0) = 0.4 x lo5 A cmm2 and B1 = 80 mT. Since no functional dependence is known to describe the B,,(B,) and B,,(B,) curves, these relations have been expressed in the form of two discrete arrays of numbers which have been taken from the experiments. As a consequence, the calculated E vs. B, curve, which is shown in quite good. Therefore, it may be concluded that the behaviour of the Nb-50% Ti slab can indeed be described in terms of the j&S), B,,(&J and B&3,) relations as determined from experiments with trapezoidal a.c. fields. This conclusion is supported by the results of the a.c. loss measurements presented in part I. There it has been found that some features of the a.c. loss as a function of d.c. bias field can be explained only when the B,@.) and B,,(B,) relations in section 3.4 are taken into account.
Conclusions
It has been shown in this paper that the behaviour of Nb-50% Ti can be explained in terms of the quasi-static critical state model with a critical current density je which depends on B and x and with surface screening currents described by B&3,) and B,,(&J relations. These parameters have been determined experimentally. For this purpose an inductive technique based on the direct observation of the complete induced waveform due to a trapezoidally varying a.c. field [3, 4] of sufficiently large amplitude has been used. With this technique the flux distribution inside the sample has been determined as a function of magnetic induction, or, in other words, the dependence of jc on magnetic induction and distance to the surface. By combining these results with the B,,-B, curve the B,,(B,) and B,,(B,) curves which describe the actual value of the surface currents has been determined.
The correctness of the results on Nb-50% Ti has been demonstrated by the good qualitative and quantitative agreement between the experimental induced voltage waveform and curves calculated numerically with the help of the obtained j,(B), B,,(B,) and B&B,) relations. Moreover, the results correspond well with the values measured with alternative techniques. It has not been possible to determine flux distributions in the whole B-range. This is caused by the fact that for small B-values (B < 100 mT) one of the main assumptions on which the method is based is not satisfied. In this range the dependence of jc on magnetic induction is too strong. Another basic assumption of the method has been sufficiently satisfied; flux flow effects may be neglected. It may be noted here that when this is not the case, the flux flow conductivity uff can also be determined from experiments with trapezoidal a.c. fields as has been demonstrated elsewhere [ 151.
